Nociceptin/orphanin FQ and the regulation of neuronal excitability in the rat bed nucleus of the stria terminalis: interaction with glucocorticoids.
Nociceptin (N/OFQ) peptide has regulatory roles in neuroendocrine responses to stress. We sought to clarify the roles of nociceptin and its receptors (NOP receptors) in the regulation of rat bed nucleus of the stria terminalis (BNST) neurones in vitro. The effect of nociceptin (75 nM) across subregions of the anterior BNST was determined using extracellular single-unit recordings in rat brain slices. Firing patterns of the neurones were recorded in the presence of N-methyl-D-aspartate (NMDA, 10 μm) for the classification of putative cell types. Based on the firing patterns, four cell types were identified. The distribution of cell types differed between the dorsal and ventral BNST. Nociceptin inhibited the activity of 53.2% of all the neurones tested (n = 47), regardless of the cell type or subregion. The duration of nociceptin-mediated inhibition of cell firing was significantly attenuated by pre-treatment with the NOP receptor antagonist, UFP-101 (750 nM), indicating that nociceptin-induced suppression of firing rate involves NOP receptor activation in the BNST. Pre-treatment of slices with 100-nM corticosterone (CORT) vs. dimethylsulphoxide (DMSO) for 20 min significantly abolished the nociceptin-induced inhibition of firing rate (P < 0.001) when tested 2 h later. We did not, however, observe a significant effect of CORT on baseline firing rate or pattern in BNST neurones. We suggest that the interaction between nociceptin and glucocorticoids in the BNST may be essential for normal adaptive stress responses.